). Offspring (F0) were then reared to maturity, 
Behavior is frequently assumed to have been shaped by selection 5 and thus populations are 19 expected to differ in a range of behaviors based on local selective pressures. This 20 perspective implies that behaviors are able to evolve independently, an assumption 21 increasingly challenged by the ubiquity of behavioral syndromes-correlations among 22 behaviors 6 -which have been documented across taxonomic groups 3, 4 and are comprised 23 of both genetic and environmental contributions 2,7 . 24 Given the contribution of genetic correlations to behavioral syndromes 7,8 , 25 syndromes have the potential to constrain the ability of populations to diverge and respond 26 to local selective pressures 9 . Specifically, based on quantitative genetic theory, if 27 syndromes reflect pleiotropic effects-where a single gene affects multiple behaviors-28 populations will be constrained to diverge along shared evolutionary pathways. Further, 29 this divergence is predicted to occur in the direction in trait space that contains the most Table S1 ). Offspring (F0) were then reared to maturity, 60 after which known matings of males and females within population were conducted 20 , 61 producing a subsequent generation of crickets (F1) of known parentage. This was repeated 62 for a second generation (F2). We measured seven behaviors of F0 , F1 , and F2 crickets (965 individuals in total, Table S1) in three ecologically relevant behavioral assays: latency to 64 emerge from shelter, activity/exploration of a novel area, and locomotive response to cues 65 of predator presence (see Methods). Based on the known relatedness among individuals 66 we estimated G for each population. We then compared the four populations to determine 67 whether the differences among Gs were consistent with expectations of either the adaptive 68 or constraints hypotheses based on the distribution of genetic variation in multivariate 69 trait space 10, 14, [21] [22] [23] and based on whether correlations degraded across generations as 70 expected under the adaptive hypothesis 12 .
71
As predicted under the constraints hypothesis, the populations exhibited conserved 72 behavioral syndrome structure. This conclusion is supported by three primary lines of 73 evidence: First, and most importantly, the four populations shared three subspaces in 74 multivariate space that explained 99% of the observed genetic variation (Table S2; all   75 Bayesian probabilities < 0.6 for differences). These subspaces were primarily characterized 76 by variation in latencies to emerge from shelter, distance traveled during exploration, and 77 in response to cues of predator presence (Table S2 ). These subspaces describe the 78 structure of the species' behavioral syndrome and their being shared demonstrates that the 79 orientation of genetic variation was conserved among the populations. Second, we found 80 that the gmax's (the dimension in which most behavioral variation was expressed 10 ) of the 81 Aguila and Dunnigan and Socorro and Aguila populations were strongly correlated ( Figure   82 2). This, again, demonstrates that behavioral syndrome structure is shared among the 83 populations. Third, under the adaptive hypothesis, genetic correlations are expected to 84 decrease by about 50% each generation with a corresponding decrease in phenotypic 85 correlations (Appendix S1); these correlations were, instead, constant (Figure 3 ). Despite this conservation of behavioral syndrome structure, populations did exhibit 87 some degree of divergence. Importantly, however, this divergence was constrained by the 88 structure of behavioral syndromes (Table S3) . Specifically, the populations have diverged 89 in their multivariate averages (Figure 4 , Table S2 ) and in the magnitude of genetic variation 90 present ( Figure S3 ), but this divergence aligned with the shared behavioral syndrome (i.e. 91 shared subspaces) of the populations (Table S3 ). The divergence in magnitude of genetic In contrast to our findings, a previous study with stickleback 13 Figures. describe the multivariate structure of behavioral variation: first the size (total genetic variance), second the shape (percent of variance explained by the major axis of genetic variation, gmax), and, third, orientation (vector correlation between gmax and conserved genetic subspaces h1-3). Off-diagonal elements represent the correlation between the gmax of each population (top row) and the probability that alignment differed from 1: ** P < 0.01, * P < 0.05. Error bars correspond to 95% credibility intervals around the posterior mean. 
Methods

322
Cricket collection 323 We collected adult female crickets from four populations throughout the southwest and 324 western US: Socorro, NM; Las Cruces, NM; Aguilla, AZ; and Dunnigan, CA (Figure 1) diameter circular arena (7.5 cm height) the floor of which is covered with dry filter paper 398 that had been soaked with diluted excreta from leopard geckos (Eublepharis macularius). were estimated at the additive genetic level and on the latent scale (Table S4) . genetic covariance tensor analysis 21 ).
433
We followed the recommendations of Aguirre et al. (2014) Table S4 . Genetic variances and covariances of four populations of field crickets.
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459 Table S5 . Eigen decomposition of G for each population. Table S3 . Vector correlation (r) between major axes of phenotypic divergence (d1, d2), subspaces of conserved genetic variation (h1, h2, h3) and subspaces representing genetic divergence (e11, e21, e22). Probability of significant alignment: *** P < 0.001, ** P < 0.01, * P < 0.05. Italics indicate significant alignment at P < 0.1. 
